Abstract-The purpose of this paper is to study the preparation methods of nanofluids and its applications as cutting fluids in machining process over conventional cutting fluids. Over last decades, numerous works have reported the higher thermal conductivity of nano fluids than that of the conventional fluids. This property is useful in reducing the heat generation while machining the workpiece. Carbon Nanotubes, long, thin cylinders of carbon, were discovered in 1991 by Sumio Iijima.These are large macromolecules that are unique for their size, shape, and remarkable physical properties. They can be thought of as a sheet of graphite (a hexagonal lattice of carbon) rolled into a cylinder.These intriguing structures have sparked much excitement in recent years and a large amount of research has been dedicated to their understanding. Currently, the physical properties are still being discovered and disputed. Nanotubes have a very broad range of electronic, thermal, and structural properties that change depending on the different kinds of nanotube (defined by its diameter, length, and chirality, or twist). To make things more interesting, besides having a single cylindrical wall (SWNTs), Nanotubes can have multiple walls (MWNTs)-cylinders inside the other cylinders.
better heat transfer performance and thermo-physical properties than convectional heat transfer fluids (oil, water and ethylene glycol) [9] Mehdi Nojoomizadeh, Arash Karimipour discussed that The nano particles which have been used are multi walled carbon nano tube (MWNT) suspended in oil as the based fluid. The assumption of no-slip condition between the base fluid and nano particles as well as the thermal equilibrium between them allows us to study the nanofluid. [10] 2.2 National Status P Vamsi Krishna, R R Srikant, R Padmini and JLPP Viswaditya discussed that Machining is one of the most promising techniques used manufacturing to generate workpiece with good surface finish and quality. High temperatures generated due to friction during machining adverselyaffect the quality of workpiece in spite of the use of cutting fluid Application of conventional cutting fluids in machining threatens ecology and health of the workers. In order to combat the negative effects of conventional cutting fluids, ample research is in process to formulatemodern cutting fluids endowed with user and eco friendly properties. [7] R. M. Sarviya, Veeresh Fuskele explored that Among the thermo physical properties of the nano fluids thermal conductivity is the key property which depends on the pertinent parameters of nanoparticles material, volume fraction, size, aspect ratio, base fluid thermo physical properties, temperature, and surfactant. Over last decades, numerous works have reported the higher thermal conductivity of nano fluids than that of the conventional heat transfer fluids with the reason of random motion of nanoparticles and a number of numerical and theoretical models have been proposed.[8]
III. PREPARATION OF NANOFLUIDS
Preparation of nanofluids is the first foot-step to the experimental studies of nanofluids. There are two primary methods to prepare nanofluids: the single-step preparation process and the two-step preparation process 3.1 Single-step preparation process The single-step preparation process indicates the synthesis of nanofluids in one-step. Several singlestep methods have been arrived for nanofluid preparation. A suitable power source is required to produce an electric arc between 6000-120000C which melts and vaporizes a metal rod in the region where arc is created. The vaporized metal is condensed and then dispersed by deionized water to produce nanofluids. An advantage of one-step synthesis method is that nanoparticle agglomeration is minimized. But prime problem is that only low vapor pressure fluids are compatible with such a process. One-step preparation process (chemical process) of nanofluids is given in the Figure 1 3.2 Two-step preparation process Two-step preparation process is extensively used in the synthesis of nanofluids by mixing base fluids with commercially available nanopowders obtained from different mechanical, physical and chemical routes such as milling, grinding, and sol-gel and vapor phase methods. An ultrasonic vibrator or higher shear mixing device is generally used to stir nanopowders with host fluids. Twostep method can also be used for synthesis of carbon nanotube based nanofluids. Single -walled and multi-walled carbon nanotubes are first produced by pyrolysis method and then suspended in base fluids with or without the use of surfactants. Some authors suggested that two-step process is very suitable to prepare nanofluids containing oxide nanoparticles than those containing metallic nanoparticles [11] . Stability is a big issue that inherently related to this operation as the powders easily aggregate due to strong van der Walls force among nanoparticles. In spite of such disadvantages this process is still popular as the most economic process for nanofluids production.
The most common two-step method is shown in Figure2. IV. CHARACTERIZATION It is important to be able to fully characterize the nanofluids under inspection for heat transfer enhancement. The first steps are to quantify the composition, size and loading of the nanoparticles and search for impurities in the nanofluids. Tools utilized to characterize and qualify nanofluids for this study include neutron activation analysis(NAA), inductively-coupled plasma spectroscopy (ICP),transmission electron microscopy (TEM) imaging,thermogravimetric analysis (TGA) and dynamic lightscattering (DLS).
Transmission Electron Microscopy
TEM is the primary technique to verify single particledimensions and to identify agglomerations of particles. The electron beam can be used to see features on the nanometer level. A major drawback to the use of TEM is that samples must be dried out of solution in order to be attached to thecarbon matrix. Therefore the particles are not exactly in nanofluid state and agglomeration might occur during drying. However TEM can be used in connection with dynamic light scattering to acquire exact sizing in nanofluid form. An example of one of the nanofluids (Sigma-Aldrich Al2O3 in water) can be seen in Figure 3 . It is not known by this image alone as to the time of agglomeration, before or after drying of the base fluid. The mean particle size appears to be in agreement with the specifications of Sigma-Aldrich.
[12] 
Dynamic Light Scattering (DLS)
DLS can also be used to size particles in a dilute solution. When light from a laser is passed through a colloid the light will scatter uniformly from particles which are less than ~250nm. The time measurement of this scattered light intensity can be used to determine the size ofthe particles in the colloid. The time variation of the intensity can be correlated to the diffusion of the particles and, through the Stokes-Einstein equation and the fluid viscosity, the hydrodynamic radius of the particles which are moving.
4.3Neutron Activation Analysis (NAA)
Particle concentration and contamination in the nanofluid solution is another problem of characterization. NAA used to perform neutron activation analysis for the determination of nanoparticle and other impurity concentrations in the nanofluids NAA is a method that uses the gamma decay emissions of the samples after having undergone neutron irradiation. Irradiation times depend on the materials under investigation and the half life of the gamma decay modes. Around sixty elements detectible using NAA.
4.4Thermogravimetric Analysis (TGA)
Thermogravimetric analysis of nanofluids provides another means of analyzing different components of a nanofluid by weight. This may be desirable when one needs to know an accurate weight percentage of nanoparticles in solvent, or when the amount of polymer(added to improve the nanoparticle stability) in a nanofluid must be known. Thermogravimetric analysis works by heating a small sample on an extremely sensitive balance in a high temperature furnace. The weight vs time curve combined with knowledge of the boiling point of the species in the samples provide the sample composition. The specific equipment used was the Perkin Elmer TGA7. Samples, typically less than 40mg, are placed on a platinum balance and can be heated to over 1000 degrees Celsius.
V.
APPLICATIONS OF NANOFLUIDS  Nanofluids have novel properties that make them potentially useful in many applications in heat transfer,including microelectronics, fuel cells, pharmaceutical processes, and hybrid-powered engines,  engine cooling/vehicle thermal management, domestic refrigerator, chiller, heat exchanger, in grinding, machining and in boiler flue gas temperature reduction.  Nanofluids are primarily used for their enhanced thermal properties as coolants in heat transfer equipment such as heat exchangers, electronic cooling system(such as flat plate) and radiators.
 Heat transfer over flat plate has been analyzed by many researchers However, they are also useful for their controlled optical properties.  Graphene based nanofluid has been found to enhance Polymerase chain reaction efficiency  Nanofluids in solar collectors is another application where nanofluids are employed for their tunable optical properties.
